In contrast to other models, here, it is obtained that dark energy emerges from the higher-derivative gravity with a non-linear term proportional to R 3 with R being the Ricci scalar curvature. Interestingly, it is found that the universe begins with acceleration, which continues for a short period. Later on, universe decelerates driven by radiation and subsequently by matter. Two components of dark energy are found here. In the early universe, dark energy mimics quintessence giving high value of initial density ∼ 10 75 GeV 4 at Planck scale. But, in the late universe, dark energy behaves like phantom giving current value of its density and causing late acceleration for some time. Thereafter, deceleration driven by matter resumes. Thus, two components of dark energy are obtained here (i) quintessence-like in the early universe and (ii) phantom-like in the late universe. Friedmann equation, derived here, contains a correction term ρ 2 de /2λ(ρ de being the dark energy density) like brane-gravity inspired Freidmann equation. Here, modification in this equation is obtained without using any prescription from brane-gravity. In the present model, λ is called as cosmic tension. Moreover, it is interesting to see acceleration being a transient phenomonon in early as well as late universe.
Modifying earlier results [1] , observations of 16 Type SNe Ia show a conclusive evidence for deceleration preceding acceleration in the late universe [2] . Cosmic acceleration is fuelled by a source of energy violating strong (SEC) or weak energy condition (WEC), called dark energy (DE) . Instead of the simplest Λ-model (Λ being the cosmological constant) having fine-tuning problem, dynamical models, given by different scalars (quintessence, tachyon and phantom) were envisaged in the past few years to explain late cosmic acceleration and fall of DE density (DED) from a very high to current low value [3] . Due to negative pressure and being better fit with WMAP, generalized Chaplygin gas (GCG) have been a good candidate for DE [4] . In [5] , another attempt is made adding string gravity corrections with dilaton or modulous fields to gravitational action. Recently, some gravitational models are proposed, where non-linear term of the Ricci scalar R is taken as DE and its various cosmological consequences are discussed [6] .
In these models, non-gravitational or gravitational source of DE is taken a priori. But, it is more interesting to have model, where DE emerges spontaneously from the gravitational sector.
Here too, investigations begin from the action containing non-linear term of scalar curvature like [6] . But, in contrast to these models [6] , here non-linear term of curvature is not taken as DE lagrangian a priori. In what follows, it is found that DE is induced by curvature causing early and late cosmic acceleration being transient phenomena.
Interestingly, DE, obtained here, has two components (i) quintessencelike giving high value of DED in the early universe and (ii)phantomlike in the late universe giving current value of DED. Natural units
The action is taken as
where G = M −2 P (M P = 10 19 GeV is the Planck mass), α is a coupling constant having dimension (mass) −2 and Λ 0 is a constant with mass dimension 4. Moreover, φ i are scalar fields with V i as potential for each i and ǫ 1 = ǫ 2 = 1, ǫ 3 = −1.
where
Taking trace of (2a) and making some manipulations, it is obtained
Energy-momentum tensor components for φ i are
yielding energy density for φ i as
and pressure for φ i as
Experimental evidences [7] support spatially homogeneous flat model of the universe
with a(t) being the scale-factor.
In this space-time, (2b), (3), (4b) and (4c) are obtained as
and
as φ i (x, t) = φ i (t) due to spatial homogeneity. Moreover,
For a(t), being the power-law function of cosmic time, R ∼ a −n .
For example, R ∼ a −4 for radiation model and R ∼ a −3 for matterdominated model. So, there is no harm in taking
where n > 0 is a real number and A is a constant with mass dimension 2.
(6a) integrates to d dt
Now for
(9) yields 1 2φ
Here B, C and D are integration constants.
Connecting (5), (7), (8a),(8b) and (8c) ,it is obtained that (7) and (8) as well as substracting the resulting equation
where,
and Using current values of ρ rd and ρ m as 5 × 10 −5 ρ cr and 0.27ρ cr respectively [8] , (13b) and (13c) yield
where a 0 = a(t 0 ) and ρ cr = 3H 2 0 8πG with H 0 being the current Hubble's rate.
(14a) and (14b) yield that ρ rd < ρ m at red-shift Z = a 0 a − 1 < 5399.
WMAP [8] gives decoupling of matter from radiation at
It shows that matter dominates over radiation when a > a d .
1. For a < 9.17 × 10 −4 a 0 This is the case of early universe, where (10) (16) as term ∼ a −n dominates over term ∼ a n . In (16),
Equation like (16) with ρ 2 term also arises from brane-gravity [9] with λ being the brane-tension. Here it arises from higher-derivative gravity without using any brane-world prescription with λ called cosmic tension.
The conservation equation for DE iṡ 
with a P = a(t P ) and t P = M −1 P . Moreover,
being positive for −1 < w qu de < −5/6.λ qu ≮ 0 as (16) shows that it leads to complex a(t) when ρ qu de > ρ dm . In the very early universe, (ρ qu de ) 2 > ρ rd , so using (20) and (21), (16) integrates to
giving acceleration asä > 0, which stops when DED falls to ρ qu de = 2λ qu at time
showing early accelerated expansion for a short period (t qe − t P ).
For t d > t > t qe , using ρ qu de = 2λ qu (16) is obtained as ȧ a 
giving deceleration asä < 0.
2. For a > 9.17 × 10 −4 a 0 This is the case of late universe, where (10) reduces to
as term ∼ a n dominates over term ∼ a −n . Here
Connecting (26) and (19a)
which is positive for (1 + w ph de ) < 0. So, DE component dominant in the late universe mimics phantom. (26) and (28) imply that, for welldefined positive ρ ph de , −7/6 < w ph de < −1. Current value of ρ de is 0.73ρ cr , so (26) reduces to
For a < a 0 , ρ ph de > ρ ph de 2 . So, for ρ m > ρ ph de , (25) integrates to 
with a * = a(t * ) and t * being the transition time.
Thus, for t ≥ t * , using (26) and (28), (25) yields a(t) = a 0 0.73ρ cr 2λ ph + 73 23
giving acceleration till ρ ph de , growing with expansion,becomes equal to 2λ ph . It happens till a(t) grows to a pe satisfying a pe a 0 3|1+w ph de | = 2λ ph 0.73ρ cr .
Thus, accelerated growth of a(t), given by (32) So, late acceleration is obtained during the period (t * − t 0 ). For t > t pe , DE is not able to drive cosmic dynamics as ρ ph de > 2λ ph leads to DED component negative in (25) and a(t) complex. So deceleration, driven by matter, will resume. Interestingly, solution (32) does not fall into finite time future singularity [10] . Here, late transient cosmic acceleration is obtained using the modified gravity. In [11] , this phenomenon is obtained using RS2 brane-model. .
Thus, it is found that DE, emerging due to curvature, causes transient acceleration in the early and late universe . It is transient as cosmic tension puts a brake on accelerated expansion.
